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(57)Abstract: 

PURPOSE: To prevent ink leakage through an atmosphere communicating 
opening or the like of an ink cartridge, retain the atmosphere 
communication at an atmosphere communicating opening and stabilize the 
ink feeding. 

CONSTITUTION: In an ink cartridge 1, an inner opening 8 forming a section, 
where an atmosphere communicating opening 3 are brought into contact 
with an ink absorption body 7, are formed on an upper face of the cartridge 
which is different from a surface of an interstructure 5 forming a face, on 
which an ink jet opening 2 is formed, and also forming an ink passage 6. In 
the case ink is moved from an ink storage section 12 to a negative 
pressure chamber 1 1 by the impact or the fluctuation applied to the 
cartridge, the inner opening 8 is formed on a site hard to be immersed in 
ink by the movement of ink by the arrangement to prevent the ink leakage 
through the atmosphere communicating opening and retain the good 
communication of atmosphere at all times. 
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CLAIMS 
[Claim(s)] 

[Claim 1] In the ink tank by which it has an ink attachment component and the main osmosis directions of the ink in this 
ink attachment component exist The feed hopper for performing ink supply to the exterior of this ink tank, and 
atmospheric-air free passage opening with which opening of the end faced at said ink attachment component, and 
opening of the other end faced the exterior of the ink tank concerned, Opening of ****** and said end is an ink tank 
characterized by being prepared in the main osmosis side containing the straight line which is the field which makes the 
case of said ink tank, and makes said main osmosis directions, and the field which carries out abbreviation opposite. 
[Claim 2] In an ink tank with a negative pressure room with an ink attachment component, and this negative pressure 
room and the ink hold room which was open for free passage at the ink path Atmospheric-air free passage opening with 
which the feed hopper and opening of an end for performing ink supply faced the exterior of this ink tank at said ink 
attachment component, and opening of the other end faced the exterior of the ink tank concerned, Opening of ****** 
and said end is an ink tank characterized by being prepared in the field which forms the field in which said feed hopper 
is prepared, and said ink path, and a different field. 

[Claim 3] Opening of a Norikazu Saki edge is an ink tank according to claim 1 or 2 characterized by being prepared 
near the core of said field in which the opening concerned is prepared. 

[Claim 4] Opening of a Norikazu Saki edge is an ink tank according to claim 2 or 3 characterized by preparing said 
opening in the field of the wall of the negative pressure room which serves as the upper part to the field to which said 
feed hopper and said ink path are caudad arranged from the height core of said negative pressure room in the use posture 
of said ink tank, and said feed hopper and said ink path are connected. 

[Claim 5] Opening of a Norikazu Saki edge is an ink tank according to claim 1 to 4 characterized by the configuration 
which faces said attachment component being a polygon. 

[Claim 6] Opening of said other end of said atmospheric-air free passage opening is an ink tank according to claim 1 to 
5 characterized by being prepared in the same field as the field in which said feed hopper is prepared. 
[Claim 7] It is the ink tank characterized by being prepared in the field where said ink tank of said ink feed hopper and 
opening which faces the exterior of said atmospheric-air free passage opening is the same, and for this field being a field 
sealed by the seal member, and preparing opening which faces the interior of the ink tank concerned of said 
atmospheric-air free passage opening in said field and a different field in the ink tank equipped with an ink feed hopper 
and atmospheric-air free passage opening. 

[Claim 8] In the ink jet equipment for having an ink jet head and carrying out the regurgitation of the ink to a medium It 
has an ink attachment component and the ink tank by which the main osmosis directions of the ink in this ink 
attachment component exist is used. This ink tank The feed hopper for performing ink supply to the exterior of this ink 
tank, and atmospheric-air free passage opening with which opening of the end faced at said ink attachment component, 
and opening of the other end faced the exterior of the ink tank concerned, Opening of ****** and said end is ink jet 
equipment characterized by being prepared in the main osmosis side containing the straight line which is the field which 
makes the case of said ink tank, and makes said main osmosis directions, and the field which carries out abbreviation 
opposite. 

[Claim 9] In the ink jet equipment for having an ink jet head and carrying out the regurgitation of the ink to a medium 
An ink tank with a negative pressure room with an ink attachment component, and this negative pressure room and the 
ink hold room which was open for free passage at the ink path is used. This ink tank Atmospheric-air free passage 
opening with which the feed hopper and opening of an end for performing ink supply faced the exterior of this ink tank 
at said ink attachment component, and opening of the other end faced the exterior of the ink tank concerned, Ink jet 
equipment characterized by being prepared in the field in which ****** and said opening form the field in which said 
feed hopper is prepared, and said ink path, and a different field. 
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[Claim 10] Said ink tank is ink jet equipment according to claim 8 or 9 characterized by being equipped free 
[ attachment and detachment ] to said ink jet equipment. 

[Claim 1 1] Said ink jet head is ink jet equipment according to claim 8 to 10 characterized by making ink produce air 
bubbles using heat energy, and carrying out the regurgitation of the ink with generation of these air bubbles. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the device in which atmospheric air is made to open the inside of an 

ink tank for free passage in detail, about the ink jet equipment which used the ink tank and this tank. 

[0002] 

[Background of the Invention] The ink jet recording device used with a printer, a copying machine, etc. is known as 
most general thing among ink jet equipment. And there is an ink tank (this is hereafter called ink cartridge) which 
various things are offered as an ink tank used here, for example, enabled attachment and detachment of to equipment, 
and was made exchangeable. These people proposed the thing with the configuration indicated by Japanese Patent 
Application No. No. 207712 [ five to ], concerning such an ink cartridge. That is, this ink cartridge gains separate 
independence with an ink jet head, and it can keep ink supply nature good while it is exchangeable and raises the receipt 
effectiveness of ink by the characteristic configuration. 

[0003] drawin g 1 is the appearance perspective view showing an example of such an ink cartridge, and drawing 2 shows 
the interior — they are each a front view and drawing of longitudinal section. 

[0004] An ink cartridge 1 forms the structural member containing a case member with plastics, and constitutes two 
rooms, the ink hold room 12 which consists of the cavernous section for holding ink, and the negative pressure room 1 1 
which generates negative pressure with the ink absorber 7 put while holding ink similarly. Most is separated by the 
septum 5 and both ** are open for free passage at the ink path 6 only for a part to perform vapor-liquid exchange. 
Moreover, the atmospheric-air free passage opening 3 for introducing atmospheric air into the case member by the side 
of the negative pressure room 1 1 and the feed hopper 2 for ink supply **** of an ink jet head being inserted, and 
performing an ink free passage between ink jet heads are formed. In the example shown in dra wing 1 and drawing 2 , 
opening of the atmospheric-air free passage opening 3 is carried out to the part whose slant range is max mostly from 
the ink path 6. 

[0005] In addition, in drawin g 2 , the shadow area given to the negative pressure room 1 1 and the ink hold room 12 
means that ink exists. Also in the following explanation, it is the same. 

[0006] At the time of the manufacture of an ink cartridge mentioned above, ink is quickly poured in from the inlet 13 
established in the case member by the side of an ink hold room. Under the present circumstances, conditions, such as an 
injection rate, are set up so that the part in which ink does not permeate the absorber 7 of the negative pressure room 1 1 
may remain to some extent. This is for maintaining the condition that ink does not permeate a part in this way, and fully 
acquiring the effectiveness of negative pressure generating. On desirable conditions, the osmosis field of ink becomes a 
thing with the boundary of the shape of a semicircle which is the equal distance mostly from a free passage way as 
shown in drawing 2 (B). 

[0007] At the time of the PD of an ink cartridge, a feed hopper 2 and the atmospheric-air free passage opening 3 are 
sealed by the seal member 4 which consists of aluminum lamination resin etc., and it has structure which does not have 
ink leakage to vibration or an environmental variation, moreover - after seal is made by this seal member 4, the holding 
power of an absorber 7 is dominant to migration of ink — becoming - the negative pressure interior of a room — 
migration of the ink of 1 1 becomes very few things. 

[0008] Moreover, since the air 10 of the negative pressure room 1 1 is released by opening the atmospheric-air free 
passage opening 3 in advance of a feed hopper 2 as shown in drawing 3 when removing the seal member 4, ink does not 
jump out outside at the time of opening of a feed hopper 2. Moreover, since a pressure declines because ink moves to 
the negative pressure room 1 1 from the ink hold room 12 even if air 10 exists in the ink hold room 12, at the time of 
opening of a feed hopper 2, ink does not begin to leak too. . 
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[0009] 

[Problem(s) to be Solved by the Invention] By the way, if special conditions, such as an impact at the time of the PD 
and a repeat of environmental rapid fluctuation, lap, the ink of the ink hold section 12 will move an ink cartridge to the 
negative pressure room 1 1 by the pressure fluctuation by these impacts etc. Unlike what depends this migration on the 
vapor-liquid exchange accompanying ink consumption, the interior of the negative pressure room 11, i.e., the ink in an 
absorber 7, may not stop at the original osmosis field, but it may move even to a non-permeated field. 
[0010] Drawing 4 (A) - (D) is in the migration condition of the ink which became clear by observation etc. Namely, 
although ink will move in accordance with the wall of the negative pressure room 1 1 as first shown in order of this 
drawing (A) - (D) if it is repeatedly [ of an impact or an environmental variation ], characteristic one will be in the 
condition that the ink migration in the field of the feed hopper 2 neighborhood near [ center section / of the negative 
pressure room 1 1 ] the wall of an ink cartridge progressed more here. In this case, in the worst condition, although the 
non-permeating section (part without a slash) remains in the negative pressure room 1 1, the condition that the absorber 7 
of inner opening 8 near [ the negative pressure room 1 1 side of the atmospheric-air free passage opening 3 ] will be 
filled in ink will be produced ( draw ing 4 (C)). 

[001 1] When removing the sealant 4 of the ink cartridge which the pressure of the air 10 in an ink cartridge may be 
higher than atmospheric pressure on the other hand depending on an operating environment, like an atmospheric 
pressure is low, and the above-mentioned condition has produced under such an environment, the leakage of ink and 
spilling may occur from the atmospheric-air free passage opening 3 by expansion of the air 10 of the negative pressure 
room 1 1 . 

[0012] Moreover, after removing a sealant 4, as shown in drawing 4 (D), the meniscus of ink may be formed in the 
atmospheric-air free passage opening 3 of the condition that ink moved near [ inner opening 8 ] the atmospheric-air free 
passage opening 3. In this case, since installation of the atmospheric air into an ink cartridge will be checked by this 
meniscus, with consumption of the ink at the time of record, negative pressure may rise and ink supply on an ink jet 
head may become impossible by this. 

[0013] By sticking an absorber and the wall of a negative pressure room and maintaining at predetermined relation the 
size relation of the capillary force by the endocyst eel of an absorber, and the capillary force produced in the clearance 
between an absorber and a wall as a cure in the technical technical problem explained above Even when migration of 
ink arises by the impact at the time of the PD etc., by preventing that it will be in the condition that especially migration 
of the ink in alignment with a wall progressed, it prevents that ink results in atmospheric-air free passage opening, and it 
is possible to hold the ink maintenance engine performance of an absorber good. However, for that purpose, a device 
will be required for the interpolation method of the absorber to a negative pressure room etc., and the rise of a 
manufacturing cost etc. will be caused. 

[0014] This invention is made in view of the above-mentioned trouble, while preventing that spilling of ink and leakage 
produce the place made into the purpose from atmospheric-air free passage opening when the sealant at the time of 
opening etc. is removed, lock out of atmospheric-air free passage opening prevents, and it is in offering ink-jet 
equipment equipped with the ink tank and this which can perform stable ink supply on an ink-jet head at the time of 
record. 
[0015] 

[Means for Solving the Problem] Therefore, in this invention, have an ink attachment component and it sets on the ink 
tank by which the main osmosis directions of the ink in this ink attachment component exist. The feed hopper for 
performing ink supply to the exterior of this ink tank, and atmospheric-air free passage opening with which opening of 
the end faced at said ink attachment component, and opening of the other end faced the exterior of the ink tank 
concerned, Opening of ****** and said end is characterized by being prepared in the main osmosis side containing the 
straight line which is the field which makes the case of said ink tank, and makes said main osmosis directions, and the 
field which carries out abbreviation opposite. 

[0016] In an ink tank with the ink hold room which was open for free passage as other gestalten at the negative pressure 
room with an ink attachment component, this negative pressure room, and the ink path Atmospheric-air free passage 
opening with which the feed hopper and opening of an end for performing ink supply faced the exterior of this ink tank 
at said ink attachment component, and opening of the other end faced the exterior of the ink tank concerned, Opening of 
****** and said end is characterized by being prepared in the field which forms the field in which said feed hopper is 
prepared, and said ink path, and a different field. 

[0017] Moreover, have an ink jet head and it sets to the ink jet equipment for carrying out the regurgitation of the ink to 
a medium. It has an ink attachment component and the ink tank by which the main osmosis directions of the ink in this 
ink attachment component exist is used. This ink tank The feed hopper for performing ink supply to the exterior of this 
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ink tank, and atmospheric-air free passage opening with which opening of the end faced at said ink attachment 
component, and opening of the other end faced the exterior of the ink tank concerned, Opening of ****** and said end 
is characterized by being prepared in the main osmosis side containing the straight line which is the field which makes 
the case of said ink tank, and makes said main osmosis directions, and the field which carries out abbreviation opposite. 
[0018] In the ink jet equipment for having an ink jet head and carrying out the regurgitation of the ink to a medium as 
other gestalten An ink tank with a negative pressure room with an ink attachment component, and this negative pressure 
room and the ink hold room which was open for free passage at the ink path is used. This ink tank Atmospheric-air free 
passage opening with which the feed hopper and opening of an end for performing ink supply faced the exterior of this 
ink tank at said ink attachment component, and opening of the other end faced the exterior of the ink tank concerned, 
****** and said opening are characterized by being prepared in the field which forms the field in which said feed 
hopper is prepared, and said ink path, and a different field. 
[0019] 

[Function] According to the above configuration, even when migration of ink arises in an ink tank by the impact and 
environmental variation to an ink tank, ink stops easily being able to reach the part of opening which faces the ink 
attachment component of atmospheric-air free passage opening due to the above-mentioned ink migration. 
[0020] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to a drawing. 
[0021] Before explaining each example of this invention below, the field (the actual field which forms an ink cartridge, 
and imagination field) which is used by the explanation and which is defined in an ink cartridge is explained. 
[0022] Drawing 5 is drawing for the explanation. 

[0023] As shown in dra win g 1 , when the negative pressure room 1 1 is constituted by six flat surfaces as an example, 
each of that field is called as shown in drawin g 5 . Namely, as for the feed hopper 2 and the ink path 6, the Lth page and 
R side are established caudad, respectively. At this time, the set of a path line which connects between the medial axis 
of a feed hopper 2 and the ink paths 6 with the shortest distance forms the Sth page which is virtual sides. In case ink, 
such as the time of record, flows to the exterior through a feed hopper 2, the ink of the ink hold room 1 1 can consider 
substantially that the perimeter of the Sth page flows along with the Sth page. So, below, this Sth page is called the main 
osmosis side. 

[0024] Moreover, in drawin g 5 , the top face and inferior surface of tongue of the negative pressure room 1 1 are made 
into the Tth page and the Bth page, respectively, and it on the Fth page and a background is made into Bk side for the 
side face on a side front. 

[0025] (Example 1) Drawin g 6 shows the ink cartridge concerning one example of this invention. Among these, 
drawing 6 (A) shows an ink cartridge with the posture at the time of record, and drawing 6 (B) and (C) are drawings of 
** (A) showing a B-B cross section and an A- A cross section respectively. 

[0026] As shown in these Figs., outside the atmospheric-air free passage opening 3, opening 9 is formed in the Lth page, 
and the inner opening 8 is connected with the ink cartridge of this example with the tubing 15 of the abbreviation L type 
which is formed in the Tth page and formed into the case member of a cartridge in the meantime. The inner opening 8 
had the rectangular configuration and is in contact with the absorber 7 of the negative pressure room 1 1 . 
[0027] it mentioned above - as - an impact, an environmental variation, etc. at the time of the PD — the negative 
pressure interior of a room - when ink moves by 11 , the passing speed of the ink which moves in accordance with each 
wall of the negative pressure room 1 1 is comparatively quick. In this case, when the inner opening 8 is formed in the 
Lth page to which the feed hopper 2 which is a wall near the main osmosis side S was allotted, the conventional trouble 
which was mentioned above will be produced. Then, the ink attainment to the inner opening 8 is made to be delayed by 
preparing in the field (that is, it not being the same field) which separated the 1st [ or more ] page of this inner opening 8 
in geometry from the Lth page. Moreover, the field in which the inner opening 8 should be formed by the same reason 
needs to separate the 1st [ or more ] page also from the Rth page which has the ink path 6 in the lower part. 
[0028] Therefore, with the configuration of this example, the inner opening 8 is formed in the Tth page. That is, even if 
it is which path in which fields, such as page [ Lth ] -> the Tth page and page [ Lth ] -> page [ Fth ] -> the Tth page, 
were met, the Tth page is fields in the location separated the 1st [ or more ] page in geometry from each near field from 
the Lth page by which opening is carried out to the feed hopper 2 and the ink path 6, and the Rth page, i.e., the Sth page. 
Moreover, in d rawing 6 , although mostly prepared in the center, since the thing of the Tth page for which this separates 
the inner opening 8 from the side of the Tth page is the same as that of the reason for the above about ink attainment 
delay, the inner opening 8 of the atmospheric-air free passage opening 3 is because it is a clearly advantageous 
configuration. 

[0029] Moreover, if it sees from another viewpoint, with the configuration of this example, the inner opening 8 of the 
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atmospheric-air free passage opening 3 will be formed in the field which counters the main osmosis side S substantially. 
According to this physical relationship, distance which met the inside from [ near the Sth page ] to the inner opening 8 
can be enlarged comparatively. This serves as a more desirable configuration to the purpose of this invention. 
[0030] In addition, in order [ both ] to acquire the effectiveness of this invention so that clearly from old explanation, 
opening 9 and the inner opening 8 may be formed in the Tth page outside the atmospheric-air free passage opening 3. 
On the other hand, the outside opening 9 is formed in the Lth same page as the field established in a feed hopper 2 in the 
above-mentioned example because a seal is simplified for sealing by the sealant 4 (refer to drawing 1 ) only only within 
the 1st page. 

[0031] Drawing 7 and drawing 8 are drawings for explaining the effectiveness of this example briefly. 

[0032] Since the inner opening 8 of the atmospheric-air free passage opening 3 exists in the part at which osmosis of the 

ink of an absorber 7 cannot arrive easily to ink migration which was explained by drawin g 4 and which is not desirable 

so that more clearly than drawin g 7 When the pressure in an ink cartridge 1 is higher than an outside atmospheric 

pressure, even if it solves seal by the sealant 4 in this condition, only air and the air pressure in an ink cartridge 1 will be 

wide opened through the atmospheric-air free passage opening 3, and there will be neither leakage of ink nor fear of 

spilling. 

[0033] In addition, although there is especially no trouble also in the location which separated from the location of the 
inner opening 8 established in the Tth page from P or a center section of the Tth page like Q points in the condition after 
the migration shown in dr aw in g 7 (B), it is clear from the migration condition of ink that near the center of the Tth page 
is more desirable. That is, the center section of the Tth page which is because the part which touches a wall also in an 
absorber tends to move ink from other parts as explained so far, therefore is a location distant from each wall (F, Bk, L, 
Rth page) will become desirable. In the case of this example, the locations of the core of the inner opening 8 are 12mm 
and 5.5mm from Bk side from the Lth page. However, if it compares with the technical thought of invention concerning 
this application, when the migration condition of ink changes with the configuration of an ink cartridge etc., it is 
desirable [ limitation called the center section of the field is one mode of this invention, and ] to form the inner opening 
8 [ near the part at which ink cannot arrive most easily ]. 

[0034] For example, in the case of the ink cartridge by one example of this invention as shown in drawing 7 , about the 
center line C of the absorber room (refer to drawi ng 7 (B)), osmosis of the ink in an absorber room is unsymmetrical, 
and the part which visited the left-hand side in drawing from the center line C can call it the case where ink cannot reach 
most easily. Therefore, even if it is desirable that it is the range of 8mm on the left of the center line C as for the location 
in which the inside opening 8 is formed in the case of the cartridge shown in drawing as shown in drawing 7 (B), and it 
separates from the range, the range of 8mm and 5mm turns into desirable range by each right and left of the above- 
mentioned range. 

[0035] Drawing 8 is drawing explaining the effectiveness which makes a rectangle the cross-section configuration of the 
inner opening 8. 

[0036] Namely, the thing for which the cross section which counters the negative pressure room of the inner opening 8 
is made into a rectangle as shown in this drawing (B) In the case of the equal cross section, a boundary length can be 
made longer than a circular cross section. By this Even if it is the case where ink reaches near [ inner opening 8 ] 
atmospheric-air free passage opening by ink migration, the meniscus 16 inconvenient to installation of the atmospheric 
air to a negative pressure room and discharge can prevent being invaded and formed in the inner opening 8. 
[0037] In addition, if based on the view about the cross-section configuration of the above inner openings, the 
configuration will not be limited to a rectangle. For example, as shown in draw i ng 8 (C), even if it is a hexagon-like 
cross section, the effectiveness of the meniscus formation prevention mentioned above from the circular case where it is 
shown in drawing 8 (A) is size. 

[0038] However, in order that a configuration may approach circularly, the above-mentioned effectiveness falls, so that 
N in N square shape is enlarged. Moreover, if the manufacture ease of the inner opening 8 etc. is taken into 
consideration, as for a cross-section configuration, it will be desirable that it is below a hexagon head, and it will be a 
rectangle as a more desirable configuration. In addition, even if it is the circular thing shown in drawin g 8 (A), when 
doing the effectiveness of this invention so, of course, it is satisfactory. 

[0039] In addition, in this example, although the absorber was used as a negative pressure generating means, even if the 
glass bead aggregate etc. uses other means, the effect of the invention of this application can be obtained. 
[0040] Draw ing 9 is the appearance perspective view showing other gestalten of the ink cartridge 1 explained above. 
[0041] What shows the ink cartridge used for the so-called full color printer, and was shown in drawing 6 - drawing 8 
contains the ink of cyanogen (C), a Magenta (M), and yellow (Y), and what is shown in drawing 9 contains the ink of 
black (Bk) so that the cartridge shown in the cartridge and drawin g 9 which the gestalt shown in drawing 6 - drawing 8 
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mentioned above may be later mentioned in drawing 12 . That is, since Bk ink is in the inclination for consumption to 
increase as compared with the ink of other colors, ink hold section 12A is prepared too much. Also in this cartridge, the 
septum which separates hold section 12A and the negative pressure room 1 1 (reference, such as drawing 6 ) is formed, 
and an ink free passage with this negative pressure room 1 1 is performed through the original ink hold section 12. That 
is, vapor-liquid exchange is performed through the ink path 6 of the hold section 12. 

[0042] (Example 2) Drawing 10 (A) and (B) are the outline perspective views and sectional views of an ink cartridge 
concerning other examples of this invention. 

[0043] With the structure shown in drawing 10 , the feed hopper 2 is arranged on the curved surface C. What is 
necessary is just to form the inner opening 8 of the atmospheric-air free passage opening 3 near P point of the Fth page 
which separated the 1st [ or more ] page from the Lth page and the Rth page, or near Q point of Bk side, in order to 
acquire the predetermined effectiveness of this invention, if it carries out from old explanation. 
[0044] However, if the location of the inner opening 8 is chosen as the main osmosis side S on C side which is one of 
the most distant locations from the main osmosis side near R point which carries out abbreviation opposite, the 
effectiveness of this invention can be more effectively acquired from a viewpoint which prevents effectively the 
problem of the ink migration in the negative pressure room 1 1 . 

[0045] (Example 3) Drawing 1 1 (A) and (B) are the outline external views and sectional views showing the ink 
cartridge concerning the example of further others of this invention. 

[0046] This example shows the configuration which formed opening 9 and the inner opening 8 in the Tth page outside 
the atmospheric-air free passage opening 3, and, thereby, the configuration of the atmospheric-air free passage opening 
3 is simplified. Since it is the same as that of each above-mentioned example about other elements, the explanation is 
omitted. 

[0047] The characteristic structure except the ink cartridge shown above having mentioned above is explained below. 
[0048] The 1st receipt room as a negative pressure room in which the negative pressure generating member which has in 
a wall connection opening for supplying ink to the head section and this head section and the atmospheric-air free 
passage section which is separated from this connection opening, and contains said ink inside is held, The 2nd receipt 
room of back as the ink hold section which is open for free passage with said 1st receipt room through the minute free 
passage section which adjoined this 1st receipt room through the septum, and was formed in this septum, In the above- 
mentioned head cartlidge with which the ink tank section including the 2nd receipt room of the side which adjoins this 
2nd receipt room of back through the bridge wall which has the larger free passage section than said minute free passage 
section was connected The volume ratio of said 1st receipt room, and the said 2nd receipt room of back and said 2nd 
receipt room of the side is set as 1 : 1.5. Said negative pressure generating member 1st receipt indoor [ said ] occupies 2/3 
or less volume of the volume of said 1st receipt interior of a room. The remainder is made into an air space and said 
atmospheric-air free passage section is formed in the base of said 1st receipt room, and the top face which counters. The 
cylinder part which this atmospheric-air free passage section has one hole, and this hole is prolonged from the interior of 
said ink tank section to a wall inside, and goes and stops in near wall external surface, It is a thing containing opening 
divided into plurality from the dead-end part of this cylinder part. On said wall external surface, the slot which extends 
from said opening of said hole is formed. And this slot and said opening are covered with the sealant of width of face 
shorter than the die length of said slot. It has the vapor-liquid exchange promotion structure of reaching above said 
minute free passage section in the upper part of said negative pressure generating member. And while the location of the 
crowning of this vapor-liquid exchange promotion structure is set as 2mm or more less than 5mm from the ink discharge 
part upper limit connected with said connection opening In the base of said 1st receipt room from [ near / said / the 
minute free passage section ] to said connection opening Ink supply promotion structure lower 1 ,5mm than the base of 
said 2nd receipt room of back and said 2nd receipt room of the side is established. The amount of the early ink in which 
it sinks into said negative pressure generating member held in said 1st receipt interior of a room is set less than to 1/2 of 
the volume at the time of hold of said negative pressure generating member, and the liquid ink under record in this 
negative pressure generating member It is set as the range of height 5mm or less from the ink discharge part upper limit 
always connected with said connection opening while ink existed in said 2nd receipt room of back, and said 2nd receipt 
interior of a room of the side. Except for said minute free passage section, the ridgeline section of said 2nd receipt room 
of back and said 2nd receipt room of the side is a curved-surface configuration whose radius of curvature R is 2mm, 
respectively, and is characterized by preparing the projection with a width of face of 14mm in the base of said 2nd 
receipt room of back near [ said ] the minute free passage section in height of 2mm. 

[0049] Here, in the above-mentioned head cartlidge, said atmospheric-air free passage section has one hole, and this 
hole may be prolonged from the interior of said ink tank section to a wall inside, and the cylinder part which goes and 
stops in near wall external surface, and opening divided into plurality from the dead-end part of this cylinder part may 
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be included. In this head cartlidge, on said wall external surface, the slot which extends from said opening of said hole is 
formed, and this slot and said opening may be covered with the sealant of width of face shorter than the die length of 
said slot. 

[0050] Moreover, in the below-mentioned printing equipment, a means to equip with the head cartlidge and this head 
cartlidge of one of the above free [ attachment and detachment ] is included. 

[0051] Here, in the above-mentioned printing equipment, said head section may have the electric thermal-conversion 
object which generates the heat energy which makes said ink produce film boiling as a component which generates the 
energy used in order to carry out the regurgitation of said ink. 

[0052] Although the ink tank section of the ink jet head cartlidge on condition of using the negative pressure generating 
member which is not in an ink supersaturation condition like the negative pressure generating member applied to the ink 
jet head cartlidge of this invention here is known as mentioned above, the configuration in which the ink hold room of a 
sealing condition was made to adjoin this substantially is not known. Therefore, the configuration of the ink tank section 
of the ink jet head cartlidge of this invention is explained below first. 

[0053] It is not concerned with a state of preservation or a busy condition, but there is an advantage which can prevent 
that the ink of ink tank circles leaks from the atmospheric-air free passage section to fluctuation of an environmental 
condition by making the field near the atmospheric-air free passage section of a negative pressure generating member 
into the field which does not hold ink as a technical viewpoint which sweeps away a Prior-art level in addition to the 
above-mentioned premise configuration. 

[0054] Moreover, if it is in a busy condition, this field can supply the atmospheric air of an amount as occasion demands 
to tank circles efficiently, and has the effectiveness which controls the negative pressure change in an ink jet head 
cartlidge. Since the osmosis rate of ink itself can be decelerated more as it gets wet and is what is not **, it is desirable, 
but this field near the atmospheric-air free passage section is good also as a field which removed that ink, after [ which 
is completely depended on ink ] soaking beforehand in ink. 

[0055] If it be make into the air space by which a negative pressure generating member be contain near the atmospheric 
air free passage opening of the above-mentioned 1st receipt room where this negative pressure generating member be 
contain still more preferably and tubing of an atmospheric air free passage be arrange in this air space , it can prevent 
that the ink of the ink tank section leak from the atmospheric air free passage section to the bottom of a PD posture , and 
environmental temperature and humidity or the conditions which the both sides overlapped . 

[0056] This invention in the above-mentioned premise configuration Moreover, in addition, connection opening which 
supplies ink to the base of the ink tank section to an ink discharge part, Compression of the negative pressure generating 
member allot the above-mentioned minute free passage section to a part of above-mentioned base, and according to the 
ink feed hopper of an ink discharge part () or as a configuration this [ whose ] the ink of the above-mentioned 2nd 
receipt room can secure the substantial ink supply way stabilized in the negative pressure generating inside of the body, 
and stabilizes more by considering as the configuration in which a compressible field is made to exist It can mention 
locating the above-mentioned opening for ink supply about the inferior surface of tongue of ink more nearly up than the 
above-mentioned minute free passage section. In addition, the "supply pipe" as used in the field of this invention also 
contains the valve structure and connection member to which insertion tubing peculiar to an ink jet is attached to a 
cartridge from the first, and the compression set of the negative pressure generating object is carried out. It is for the 
ability of residual ink for an operation arrangement-related [ this ] to be able to carry out [ fixed ]-izing of the substantial 
ink migration direction, and for all the ink of the 2nd receipt room able to consume it, and able to decrease by being 
intervening so that it may move to the opening side which counters from a bridgewall side, and atmospheric air enabling 
consumption of the ink of the negative-pressure generating inside of the body as a result in the direction which cancels 
that the air of the 2nd receipt interior of a room [ after / this consumption ] is under reduced pressure. 
[0057] In the above-mentioned premise configuration, especially the field which is not compressed by the supply pipe 
of a negative pressure generating object toward an opening side from the bridgewall which forms the above-mentioned 
minute free passage section, and the field compressed by the supply pipe of a negative pressure generating object by in 
addition, the thing which it has in this order The ink supply way of one direction mentioned above can be formed in the 
field which is not compressed, the same effectiveness is acquired, and an ink residue can be further decreased according 
to the ink secured capacity of a compression field. 

[0058] Therefore, although it shall be satisfied with this invention of all of three configurations of the above-mentioned 
listing more preferably, of course, compound of 2 configurations of arbitration can understand that the above-mentioned 
configuration is independent or that the effectiveness which was naturally excellent is acquired. 
[0059] On the other hand, although the receipt room which it is usually hard to generate un-arranging although the ink 
jet head cartlidge of this invention will touch an operator's finger, but will contain only ink if a pressure is applied 
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powerfully is based also on magnitude, it is easy to deform. Therefore, it is more desirable than the bridgewall which 
constitutes the minute free passage section to form the diaphragm which opens a gap greatly in the hold room of only 
ink as a configuration which solves the technical problem by this external pressure. 

[0060] As ink jet printer equipment of this invention, since it is correctable before printing the ink condition of the 
negative pressure generating inside of the body, the above-mentioned function of recording head original can be used 
for performing ink discharge from tank circles by suction or the regurgitation by the suction means through an ink 
discharge part corresponding to having equipped with the ink jet head cartlidge of above-mentioned this invention 
automatically or in hand control, without being influenced by the neglect condition of the head section. In addition, the 
height to the bridgewall of the minute free passage section in the above-mentioned premise configuration is larger than 
the average aperture (preferably average aperture near the minute free passage section) of a negative pressure generating 
member (practically 0.1mm or more), and 5mm or less is suitable. If stabilization is expected more, 3mm or less is 
desirable. Moreover, making into within the limits of 1 :3 or less [ 1 : 1 or more ] the ratio of the volume of a receipt room 
and the volume of the hold room of only ink which inserted the negative pressure generating member can mention as 
practical optimal range. 

[0061] Drawin g 12 is the perspective view showing the printer as an ink jet recording device using the above-mentioned 
ink cartridge concerning this invention. 

[0062] It is a paper output tray holding the paper in which 102 is the control-panel section prepared in the top-face 
anterior part of housing of a printer 101, 103 was a sheet paper cassette with which it is equipped from opening of the 
front face of the above-mentioned housing, 101 is a printer in drawing 12 and 105 was discharged [ 104 is the paper 
(recorded media) supplied from the sheet paper cassette 3, and ] through the paper conveyance path in the above- 
mentioned printer 101 . The cross section of 106 is L character-like body covering. This body covering 106 is a wrap 
thing, and the opening 107 formed in the forward right section of the above-mentioned housing is attached in the inside 
edge of opening 107 free [ rotation ] on the hinge 108. Moreover, the carriage 110 supported by the guide etc. (un- 
illustrating) is arranged in the interior of the above-mentioned housing, the cross direction of the paper in which carriage 
110 passes the above-mentioned paper conveyance path, i.e., the longitudinal direction of the above-mentioned guide 9 
grade, — meeting — a round trip — it is prepared movable. 

[0063] Stage 1 10a by which the carriage 1 10 in this example is horizontally held with a guide etc., Opening for being on 
this stage 1 10a, being formed near the guide, and equipping with an ink jet head (illustration abbreviation), Cartridge 
garage 1 10b for holding the ink cartridges 1Y, 1M, and 1C with which it was equipped on stage 1 10a ahead of this 
opening, and lBk, The outline configuration is carried out from cartridge holder 1 10c for preventing balking of the 
cartridge held in this garage 1 10b. 

[0064] While the above-mentioned stage 1 10a is supported free [ sliding ] with the above-mentioned guide in the back 
end section, the front end section bottom is carried on the guide plate which is not illustrated. In addition, this guide 
plate may function as a paper bail member for preventing the relief of paper which has an above-mentioned paper 
conveyance path conveyed, and may have the function to raise a stage in the shape of a cantilever to a guide according 
to the thickness of paper and. 

[0065] Opening of the above-mentioned stage 1 10a is equipped with an ink jet head (un-illustrating) where the ink 
delivery is turned to the bottom. 

[0066] Penetration opening for the above-mentioned cartridge garage 1 10b to hold four ink cartridges 1 Y, 1M, and 1C 
and lBk in coincidence is formed in a cross direction, and the engagement crevice where the engagement pawl of 
cartridge holder 1 10c is engaged is formed in the outside both-sides section. 

[0067] The above-mentioned cartridge holder 1 10c is attached in the front end section of the above-mentioned stage 
1 10a free [ rotation ] on the hinge 116. The dimension from the front end side of the above-mentioned garage 1 10b to 
the above-mentioned hinge 1 16 is defined in consideration of the dimension which projects from the front end section of 
garage 1 10b, when the above-mentioned cartridges 1 Y, 1M, and 1C and lBk are held in garage 1 10b. The above- 
mentioned cartridge holder 1 10c is tabular [ of an outline rectangle ]. When projection and holder 1 10c is closed in the 
direction which intersects perpendicularly with the upside both-sides section which is separated from the lower part 
fixed on the above-mentioned hinge 1 16 at a plate surface, engagement pawl 1 lOe of the pair which engages with 1 lOd 
of engagement crevices of the above-mentioned garage 1 10b is prepared in cartridge holder 1 10c. Moreover, the fitting 
hole 120 for fitting each above-mentioned cartridges 1Y, 1M, and 1C and the Toride section of lBk into the Itabe is 
formed in holder 10c. These fitting hole 120 has the location corresponding to the above-mentioned Toride section, a 
configuration, and magnitude. 
[0068] 

[Effect of the Invention] When migration of ink arises in an ink tank by the impact and environmental variation to an 
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ink tank, according to this invention, ink stops easily being able to reach the part of opening which faces the ink 
attachment component of atmospheric-air free passage opening due to the above-mentioned ink migration, so that 
clearly from the above explanation. 

[0069] Consequently, the ink leakage through atmospheric-air free passage opening and spilling of ink can be 
prevented, and good atmospheric-air installation is maintained, and stable ink supply can be performed. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[0022] m5\*^<Dmw<Dtc#><Dmx*hz> 0 

[0 0 2 3] —Mi L"C, El 1 \^7Flstc& JlcjSEIl 50 



[0 0 2 4] EJ5(C^V^T^fiE^l 10_kS*5<fc 

[00 2 5] (mmm 1 ) EI 6 tt*«M«>— laKWlcfil 
5>r^;&— b y ^&^"t\> -<^5^x 816 (A) ft 

(B) *5<fctf (C) tt. ia (A) <Z>#* B - B Brffi, A 

[0 0 2 6] r*be>EUc^-r J: 0 **J60!la>>f ^ 
^hy^y^m *£C3ifflP 3<D^|Bp 9l£LBicfS: 

[0 0 2 7] JiJfiLfcJ: «S«tl*0«* J ^aiSS*lb 

*rtf, r©rtPlP8*LWd*fej»ftr»lciBElJittfL 

R8^©>f>^SiaSrJlffifSJ:5fc-f-So CT* 
<DSST\ F*JMP 8SrK{tS-<#ffitt, tOT»^ 

-So 

[0 0 2 8] ^oT, *HJ6W©«J*"CW:. rt»P8tt 
«*&P 2*5±tf>f >^iiK6^PBPSttTV^5LB*5«t 
tt, ^«5ifflP3^rtWP8ttTffiW5lS^jfc(c:Kft6> 

[0 0 2 9] *J(0lijft^fe*^tf*:*16«O*rt 
X\^ >:ft»iiP3©rtPlP8W:±iJB»ffiSfc||flr«j|c 

(ci;tL«. S B^»?) API n 8 1 Wfil^o 

mM&ktm#)±z<-fz>^t&x%z> 0 ^fo\z^w<D 



JP0100059. DAT 



Page. 85 



( 5 ) 

7 

[0 0 3 0] ft*5, rtL*"C©|ftMd»feW6>^*J:5t- 
*»W<03»*t#5fc»lc:tt. ;M55tfflP3<D^WP9 
*5 <fc tfrt M P 8 ^ t h K T ffiKlKit bfoX V <fc V \> 

fcixSffifcra-OLffi^Kt'tS^ttx (Ell 

[0 0 3 1] H7*iWH8^^«l<Ojft*fr1IB¥fc 
[0 0 3 2] B7iDffl?)^ftJ:5l^ H4fc:TBiWL 

[0 0 3 3] **5, El 7 (B) ^^i-»«|«<0^fi6-e 

(F, Bk, L, Rffi) ^b»V*ftJ)^Tffi(D^ 
tpiL^fifcfiti^ LIHl2mm, Bki5H5. 5m 

9. <<t>9% — b V yi?<Dmty:teb*\z.£^X4 

[0 0 3 4] Mxii, El 7 «fc 5 fc*#W<o-|gjfc 

7 (B) fcHLT#*J»"T?*>!K ^O-fe^^-^ 

-f >"C J: 5 tB*£it#ofc9»#*t)>f >9 
U8£v^^i^x£o tot, Hlfc^-r^- hy yV<o 
»&rtPBP8SrKlt5tt««, EI 7 (B) (c^-J;?*- 40 
■fe ^ ^ — y 4 > C <fc 9 fiflj — 8 m m CO $g Q 7? fc 5 - £ 2 s 

*jh^Jh/C8mm, 5mm<Oj6HdS»*LV^*Siat3fc 

[0 0 3 5] H8», rtMP8<DWB»«frJe»K:-r* 

[0 0 3 6] -r*t>t). rtWP8©A£ES[^»Ifti-SWf 
BfrRH (B) ©i5fcjg»fc-fSwi:H:, «bv«B 



§¥8 - 2 5 6 4 4 



5 



£>5sa, s^ta^a^*^^^^^ i 6^i^bip 8^^ 

[0 0 3 7] )fe*5, ±m<D& 5^HO^»ffflW(-i 

o-eftv^ Wx.ll El 8 (C) fc*^<fc5fc;*£7#R<z> 
Wfffi-e*oTt>, B8 (A) fc*i-R»<D|frS\fc 3* ± 

[0 0 3 8] L£*U NA^-*5tt5NSr^:#<"*-S 

fc, rtWP8 0«J!KS«tt«s**«i-*t«. »fiB»*l4 

Ttt«Jg"C*>So El 8 (A) ^tR«©fc<0-e 

[0 0 3 9] **5, *HJfi«^»4, AJ£#£*«* LT 

[0 0 4 0] El 9 {4, _h|B-Cl^KLfc>f ^^^7-hy ^ 

[0041] m6—m8K7jkvtcmm<D±Tfcistc#— b 

y ^-^*5J:WH9^i-*— b y 012fc:T« 

jfcS>f v^^7— b y ^^tfc^fe^ H6-H8 
tC^bfcfcOte, v-T>- (C) , ^^>9 (M) , >f ^ 
(Y) (D4>9^mi^ m9K^-th<D\^ ^=7 
y9 (Bk) (D^r^^^lDl^-r^t>C0T*fc^ o -j-fcjp 

ffil 2AiAffSl 1 (H6«*I) *WTSBIB3ftSR 

ttbth. rco^jEE^i ii©>r^iaf4, 

[0 0 4 2] (HJ£^J2) Ell 0 (A) *5iU? (B) f4 

WEl*3J:T^®fBEIT-fo6o 
[004 3] El 1 0 MS-fflKS-m, tt*&P 2 (4*®C 

&-6v^f4B kBcoQ^#55^tmfiJ:v\ 

[0044] u^l. aje^ 1 1 fo(D4 >9^W}<omm 

[0 0 4 5] (HJ£#J3) Ell 1 (A) 33 J; (B) 
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[0 04 6] #§Hafc09l4, *:*5*iffi P 3 <D?\-ffl R 9*5 J: 
fcit), ;MEt»»P3©«/*#1W«*bS;h/a. *©{&© 

[0 0 4 7] £X±.7Flstc4>-?#~ h V yi?©±J£L*: 

[0 04 8] YUk&^-y KSBlc^f £#y£-r5 
Ptti:, ^jttnpffid>&ftftfc*ft%l 
WiMMlSfctfU *»o, tomz-Wm* tr-^tfAJE 10 

-f >^Hll*<BJi:UT©**J|S2tejftS4:, ^«;£3fl 2 Jfc 
i MlfE$K/h543iSB J: 5 *: $ v NjiiigB 5 ftifflffi 

J:Bfc»J*S*U o©*Lfc*TU K?L 

»WIB>f ^ * V ^ US©l*9fB#» k^gBftB * t?5SU«*»o 

it* 5 Pgp t fc-^tf t>©-C 

ittflBaiiB^BifcttmrEaciWBHiRfiii^feffitf 

mn<D&m&iftmmf&ffla&izmig;£frtc'( stasis 
BtfiBm^jsa^je^d^MiE^H psa*-?©^ 

A 1 ©JDMrtS©jBSffifcB:, flfflEfeMff 2 JRIftftfc i WW 
lE<M#?f! 2iDUM£©jKBJ: 9 1.5 mmftW Vj?^ 
ffiSl«lift!JSRttt>*u» *«EJISl©J|S«fta[rtl!:JDaSS*tfc 
i)(rCftff**a5tt-fc'&8ISjh.*lo»©w ^©inline 
*£E«*a«-©«i«ci»©»8i© 1/2 EirtuMuesti,. 

*»o, »EAffi»fe«MJ-«t»©fB«kt»©^>^tt<!fcB:, MIS 40 

SMB«2r» 2 (MAS* J: XfimmtilWm 2 4SQM£©«tCHflS 
ft, ftriE#/h3iiISl5£^T, *n-?tb** i mER*2 
mm©ttfl5Jg!fc"C*>»K t&fB$[/h3*aSPjfi££©ffJiE^3r 
B21tX^^©j£®(Cl{iS^ 2mm-Ci|ill 4mm©^^*i 

[0049] ±ie^5' k*— h y :v^*jv^t 



J¥8 - 2 5 6 4 4 
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9 <b1S$ct-##J $ fufcW R SB t Sr^tr t> ©T?fco 

*E_tK: i*tfJ|E7L©tfffEM R 6>«W«5»*J»fi6 $ ft 
-c*s»K *>>o x K^j:tmKnpftN:t(rflBtJt©Jfc$J: 

[0 0 5 0] ^xE©7 P l' V MBcBfcliJV^Tfi, ± 

[0051] :r-e, _his^y > ^»Slc^ov^T, ffilE 

[0 0 5 2] H-e^ffi(!)-f^^v/j? K#— 
by ->^jS^$ns^iE^Sl5«-©J;5fw v ^VjJ'ai 

±»©±5K:*D6>*frv^*t % rjii;Hf6Si;«iHtS 
©^v^JDt»S*B»S-&fc«|j*B;*pe>*L-cv'»!fcVN 0 * 

©fc*. *^©-r y^^s? y k#— Ny 

yi?©-f ^^^v^»©«j«l::ov^r6iTtKW-*-*. 

[0 0 5 3] «#^«^ffiffl^flgi-w^e>-r> ^*©s 

W**Sr— Lt, ±|EUHM(lj«fcanjt 

t\ Affi»4«#©*«itii«iS4Wl«ft--f v^tfiM* 

[0 0 5 4] •ffiffl^^feoTii, r©^«(*. 

^^^«JrtfcjB»»JjSCfc*©**l%3a*J: < W*&T* 

•Y>-^^ < ts^tt/5 s ^v^t.©-c*>S ^f^aftroS 
[0 0 5 5] ^ h K#* L < KA£3B£ffiti-a*4XM 

$ tt s -his^ 1 iR*fl^©^:^ja3i p i&m ^m^^mt 

[0 0 5 6] *fc*^Mtt, _hiBftlJHS^{^D^T, 
©ffi^ ffiMT^Ttt) £-ti:5*ft&i-r 
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«J II, >f b AW tet k ±9. 

3ft«tt«I0««a»fe. #fa^6llP^#tt^5J:5K:^ 10 
[0 0 5 7] 4*U\ ±IBtifJi«^tCiDx.T, _blSfl*/Mi 

> ^ *«IB^ J: o T— jf-f mA&WPXZ 
[0 0 5 8] ffioT. #««-ett, £9»*L<tt, _b 20 

[0 0 5 9] — j&mw^tr&^y b^y — 
ft L < v ^s. » A EE* £riP x. fc 9 i" 5 

%<mtf%ftmvu&4i/?<D&<DW&mz.mttz>^k 30 
[0060] if$m<b<<^9*?=.y h*7v >?mmk b 

ts ±WJf$&W<Ds{ IspV^y b^y b y y-J* 

S*b*:r4:»j:*fjEEbT. gfbl$fo£VM*^Kjfft^ >- 
^SBrtd*6^>f UPWm&'t >^Gfctii«ISSr^bT«9l# 

«5«-<D¥J&7Lff (»*b<^/>»ii»ifi«<Dip*&?L 
S) (HflLbttO.. lmma±) , 5mmU 

T^MbTl^o -toftSffc^JHm-so-efcntf, 3 

mm£lT^»*bV\ AEE#£«#£»ALfcJR 

[0 0 6 1] EI 1 2 tt*»W^«5±B-f ^ # — b y 
3^*JBv*fc>f V^S^y ME^SS^ LT©^!I 



[0 0 6 2] 01 2fc*5v^"r\ loii^y^-cfc 

9, 1 0 2f*r/y 1 0 1 cO^^^V^(D±Bfiia5^ 
Ktt fo*tfc«fP^-*/HB"T?*> 9,103 IlilS^v^ 

0 4 2x b 3 a>e>##$jh,fc« (^ie^ttfto 

■e*>5, 1 0 5fi±|5^y 0 1 A<DfK«tSaBKSr 

PaJ10 7^gHOTfcoT, «#1 0 8(cJ:or9fl 

[0 0 6 3] *HJS«^*5CtS*^ J^llOtt, # 
4 K«cJ;oT*¥^$tiS^f^l lOai, 
r.<D^^— v>l 1 0 altfeot^ KOjfi^^^g^ 
tL>f b^y KS:K«i-Sfc«)©PBPSS (H* 

»&) rcofflp^coftil^rcox^— i^l 1 0 a_t{-g# 
Sttfc-f^^-by^^lY, 1M, lCi5J;t;iB 
kSrJR»"T*fc»©*— b y 10b^ 
rcD^/l/—i^ 1 1 0 b\-l\Z^£tltz.%— b V y-J<T>m$L 
SrBSJfc-rSfc*©*— by s/^/v^l 10c 

[0 064] ±15^-7—^ HOaft 

<o«f«Hffl<^T«ir4H*bftv^>f K*±(c»«fcStuTV^ 

[0 0 6 5] _bl2^^— 1 0 aCOPBP^P^t^V^ 
-J^yb^yY (^FB*) ^^(D^^^ettaPSrTWJf- 

[0 0 6 6] _LiE#— by yi?JfU— 1 1 0 b tt, 4 
iMy^^hy?/^lY, 1M, 1C, lBk£P 

[0 0 6 7] ±E^— i^l 1 0 a<Oflft«eBfc«. ttt# 

1 1 6(-J:oT±fE^7- by r^Wl 1 0 c^mti 

gffi^c^9#(te>tbTv^5 0 ±fE^fw— ^i i o h<om 
wmt>*t>±$m& 1 1 6 s-ccM-ttB:, ±*b#- b y ^ 

v^lY, 1M, 1 C, 1 B k^#U-v?l 1 0 bP^{Clt5t 
^SttfcRt^v— ^1 1 0 b<©«f*SSBd»fe^ffl-f S 
jft*Sr#*bT€»6>*T,So by 

10c tt«»igj»<o««-efc5 0 b y 
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10c fclfcfc, JrlEgfcH 116 Ki. oTHSStvfcTSB^ 

z>Mthtc±$i>?)mwmcfaffiKw.&-r s^rsu-^ttj u 

^o, tJvi^i l 0 c^WCP5tufc^[c±iE^fv-^l 

iob ©^-g-mgis 1 1 o d K^-a-rs— *f©#^ 1 1 

0 e^fSttktLTV^So Tivl^l 0 ct£i4, ^© 

4£S5l£±fE#;*7 — hy Y, 1M, 1 C, lBk© 

&¥8B£«-a--r5fc«>©&;-£-?Ll 2 0 tf^J&£*l/rv^ 

So r^-e>«-a-7Li 2 o ^iiE^gc^m-rsea, 

10 0 6 8] 

£Lh©lfcgil;^£>Wiba>&J; sic, #|pj 

^^ftl-J: t>-f ^#SlitUi< &S 0 

[0 0 6 9] ^jgiiP-^LTi^^Sifr 
^ >^©?fW«fc 9 fc^trsr A» 

[Hffirofg^^lft^] 

[ii] -< #- h y ^ i?©— «*«i**-r«iwf« 

BTNbSo 

[H2] (A) *5«ktf (B) te, ±flBf£*0i©ftajMftif 

[B3] -LfB^WcSsttSv'— ^©fajU^Srtft^i- 

sfc«>©B-efcs„ 

[B4] (A) ~ (D) {4, -^f^* — h y yi?ft<Df& 

s» ^©#H©/£S£*i-*:«>©B-efcSo 

[El 6] (A) , (B) *J<fctf (C) f4, #3§?H©-|| 
:^S-f ^ *— b y y i?©tt»M4ttB, ±ffiB 



iaitfUEWrffiB-e**. 

[B71 (A) *sj:ut (B) 14, ±CStaS«©3»*«rtt 
BJ-t-S fc «>©ffiH B So 

[B8] (A) , (B) fcitf (C) tt, ;*38glJ©£tt; 

#!R£*5tt S*£uiii P ©F*3H P©M©WS-*tit?fe 

So 

[19] &¥&W<D— gmmz.frfrZ'ft'?*— h V y*J 
©tt©»ffifc«^MW4«B-T?*>S. 

[B10] (A) *5J;t^ (B) tt x *3£§Ji©fiii©ili£0!l 
{ca^S-f^;*- b y yi7©ttNrt4£B:l3J:tM(ENffi! 

m-t?$>s 0 

[ill] (A) ts&Xt (B) 14, *»K©$fcfc«l© 
B*J:U««8WiHB-C*)*o 

[B12] *3S?J3©^ -yirVzcy h*- b V y*S&m^ 
fc-f >^ ^ y MMg^g©— 'ptJSr^l-^^WBTfe 

1 >f^*-hPyi? 



2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 5 
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(A) 



3(9) 




3(9) 



(9) A'-A'flffifeE] 





f03 



110a 



llOe 
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